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(57) 

[ABSTRACT] 
[PURPOSE] 



Accessories adsorption lay acknowledgement error due to thermal expansion of a ball screw of 
electronic component wearing machine is compensated, andlceep wearing accuracy of an electronic 
component to the basal plate top well . 
[CONSTITUTION] 

Robot for wearing head transportation positions adsorptioiTequipment in field of vision of imaging 
device for accessories acknowledgement fixed to body in predetermined eventduring an automatic 
operative method, and stop position of adsorption equipment is measured by imaging device, and 
determination result is based on, and control device updates origin location data in field of vision for 
accessories acknowledgement. 
[EFFECT] 

Because origin location data of accessories acknowledgement visual field can be updated at any time, 
even if a ball screw is up to, and thermal expansion is done within maneuvering, and robot lay in 
accessories acknowledgement moves, lay as opposed to adsorption branch of accessories can be 
measured, weari ng accuracy tp the basal plate top can be kept. 



[WHAT IS CLAIMED IS:] 
[Claim 1] 

In electronic component wearing airplane of the configuration which wearing head comprising 
adsorption equipment moves by means of action of robot, and load an electronic component on a circuit 
board; Amendment method of heat deformation of electronic component wearing machine; wherein; 
Said robot positions adsorption equipment in field of vision of imaging device for accessories 
acknowledgement fixed to body in predetermined event during an automatic operative method, and stop 
position of above adsorption equipment is measured by above imaging device, and determination result 
is based on, and control device updates origin location data in field of vision for accessories 
acknowledgement. 



[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[INDUSTRIAL APPLICATION FIELD] 

The present invention relates to a concerning amendment method of heat deformation of robot and more 
particularly relates to calibration method of deformation due to thermal expansion of a component part 
of robot transporting wearing head of, electronic component wearing airplane. 
[0002] 

[PRIOR ART] 

An electronic component was loaded by means of conventionally perpendicular mold or the method 
which seemed to be equal to or less than by electronic component wearing airplane of the configuration 
which wearing head comprising adsorption equipment moved by means of action of robot of joint mold, 
and loaded an electronic component on a circuit board. 
[0003] 

Adsorption equipment photographs an electronic component by imaging device for electronic 
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component acknowledgement fixed to electronic component wearing airplane body in the middle of the 
path which vacuum adsorbs an electronic component from the accessories feeder top, and move to 
wearing target location, and displacement of an electronic component as opposed to adsorption 
equipment (the first displacement) is measured, after having moved wearing head, wearing target pattern 
printed on a circuit board by imaging device for pattern carried by wearing head is photographed, and 
displacement of wearing target pattern as opposed to imaging device for pattern (the second 
displacement) is measured, control device operates displacement of adsorption equipment as opposed to 
wearing target pattern (the third displacement) from the second displacement, the first displacement and 
the third displacement are made from, and amendment is added to wearing head lay at the time of 
wearing. 
[0004] 

When, in method, an electronic component adsorbed by adsorption equipment is photographed 
conventionally, pictorial image of adsorption equipment head (that is to say, branch) cannot be arrested 
by imaging device for electronic component acknowledgement. Therefore, The lay determination which 
is right of adsorption equipment receiving effect of lay repeat error of robot directly is impossible. 
[0005] 

Even if adsorption equipment head was displaced from origin lay in coordinate in faceplate for 
electronic component acknowledgement, if this displacement is constant two dimension vector quantity, 
wearing action can be carried out without inconvenience of parenchyma by proofreading origin lay of 
faceplate. In general terms, pictorial image of adsorption equipment head of the condition which 
accessories nothing adsorbs in appointed lay in detection is photographed before automatic operative 
method in method beforehand conventionally, self advancing axis of head when it made center of 
pictorial image of head or adsorption equipment rotate is had, and it is with origin lay of an output 
image of imaging device for electronic component acknowledgement, and it is done. 
[0006] 

[PROBLEM TO BE SOLVED BY THE INVENTION] 

However, The ball screw which is often used as power transmission / reducing gear of robot, for 
example, does thermal expansion along with time due to evolution of heat of drive assembly or sliding 
friction, when adsorption equipment lay at the time of electronic component imaging watched from a 
coordinate system installed by a component part other than the electronic component wearing airplane 
that heat of comparison does not reach changes, the lay that it should be moves to origin of pictorial 
image for electronic component acknowledgement, business is not done only in initial calibration. 
[0007] 

Origin lay of pictorial image will be proofreaded as a function of elapsed time after start-up once, it is 
conceivable that value proofreaded in automatic operative method of afterward is referred to, but, 
because it is different in operating condition every class of a circuit board and, together with activity, is 
that is to say different in quantity of heat occurring with maneuvering, it is not practical too much. 
[0008] 

/On the other hand, In general terms, about method compensating the deformation which accepted 
alteration of environmental temperature of apparatus, the method which room temperature value is 
measured regularly, and it returns, and update calibration lay is that is to say possible environment 
temperature, but, because factor of linear expansion of a ball screw due to evolution of heat of sliding 
friction or drive assembly becomes dominant to a master by electronic component wearing airplane, 
correlation with alteration and linear expansion of environment temperature cannot use environment 
temperature low. In addition, Because deformation of a component part produces even an articulated 
robot without the use of a ball screw due to fever of sliding friction and drive assembly of power 
\ transmission part, issue of similar is had. 

X [0009] 

Corrective action such as control of attrition calorific power of a ball screw, cooling method is described 
applied mechanical engineering, Vol. 28, 4 (1987), p98 ... p!03, "fever and a countermeasure of a ball 
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screw". However, When heat transformation occurred once, it is conceivable with the compensating 
means how method to proofread in appropriate method in the appropriate time is the most certain. What 
imaging device in electronic component imaging lay for electronic components is used with electronic 
component wearing machine, and proofread for vision, of practical use, and it is effective. 
[0010] 

In addition, Other than linear expansion of a ball screw, enforcement of calibration is indispensable for 
effect of environmental temperature and factor other than wearing head isoelectric child accessories 
wearing machine or an electronic circuit of an image processing system to cope with origin drift of 
faceplate due to electrical characteristic alteration by evolution of heat after electrification beginning 
collectively. 

jopii] 

It is an object of the present invention to provide the method which electronic component adsorption lay 
ackn owledgement error caused by tjv^rial f^pa^^n "f a ba l l sefe w is compensated, and long time is 
lasted tor, and keep^wea qnc nr cn rn o y of n n electronic componen t to the circuit board top well. 
[0012]*" " 

[MEANS TO SOLVE THE PROBLEM] 

The lay calibration measure which, according to the present invention, lay of adsorption equipment as 
opposed to imaging device for accessories acknowledgement is measured in control device of electronic 
component wearing machine, and com pensate jj osition error is comprised to achieve the object, lay 
calibration measure is repeated in timing set within in automatic operative method action beginning and 
action beforehand, and it is carried out. 
[0013] 

[OPERATION] 

Control device updates origin location data in field of vision for accessories acknowledgement when 
electronic component wearing machine starts automatic operative method actuating and and robot 
positions the adsorption equipment which charged the adsorption equipment which nothing adsorbs in 
field of vision of imaging device for accessories acknowledgement fixed to body in timing set 
beforehand or lay calibration jig in accordance with lay calibration measure, and stop position of 
adsorption equipment is measured by imaging device within execution. Wearing lay is compensated by 
updated origin location data. 
[0014] 

Till wearing of an electronic component of the uniformity number is completed in uniformity cycle after 
automatic operative method beginning just before timing set beforehand to update origin location data 
starting, for example, an automatic operative method, it is carried out in uniformity cycle. 
[0015] 

[EXAMPLE] 

Embodiment of the present invention is explained in detail by means of drawing in the following 
[0016] 

FIG. 2 is a perspective diagram to show framing of electronic component wearing airplane to apply each 
embodiment of the present invention in. Wearing action of electronic component wearing machine is 
explained by means of FIG. 2 . Wearing head 2 moves horizontal surface (a XY plane) by means of XY 
robot (perpendicular two axis type robot) 1 . Piece in a thing of adsorption branch 3 of the plural number 
that can be changed in tip of adsorption equipment 12 installed in wearing head 2 is charged. Wearing 
head 2 is moved in top of electronic component feeder 4, it makes adsorption equipment 12 descend, 
and vacuum adsorbs electronic component 5. Robot 1 is moved, and adsorption equipment 12 is 
positioned in top of imaging device 8 fixed to body of electronic component wearing machine, and 
pictorial image of electronic component 5 is photographed. Next, Imaging device 9 provided near 
wearing head 2 seems to come to top of lay loading direction at first of circuit board 6, robot 1 is moved 
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again, and pictorial image of wearing target pattern 7 is photographed, image processing system 14 and 
control device 15 operates lay amendment dosage from data of pictorial image of two leaves, adsorption 
equipment 12 seems to come right above compensated direction wearing lay, and robot 1 is moved. It 
makes adsorption equipment 12 descend again, and electronic component 5 is put on on wearing goal 
pattern 7. 
[0017] 

FIG. 3 explains the mode which origin lay of pictorial image moves to by means of heat deformation of 
a ball screw. Ball screw 10 is up to, and, with perpendicular type robot 1 that used ball screw 10 as 
power transmission / reducing gear, it is in elevated temperature by evolution of heat and sliding friction 
heat of drive assembly 1 1 after start-up, and it expands. Depending on temperature rise and coefficient 
of linear expansion of ball screw 10, burden travel of robot 1 as opposed to constant angle of rotation of 
drive assembly 1 1 increases. 
[0018] 

When, with electronic component wearing machine, it is loaded on Case photographing electronic 
component 5 adsorbed to adsorption branch 3 charged by tip of adsorption equipment 12 and circuit 
board 6, location accuracy of XY robot 1 is called for particularly. Usually, Because pictorial image of 
circuit board 6 is photographed with imaging device 9 provided near wearing head 2, and wearing head 
2 and relative position between things of wearing target pattern 7 (ed including effect of heat 
deformation) are operated at every wearing action in wearing lay, it is not had it is repeated to be able to 
hold for amendment of heat deformation, and to proofread. However, It is repeated, and, in electronic 
component exposure lay, it must be positioned on a coordinate system of imaging device 8 fixed to body 
of electronic component wearing machine by uniformity lay. Imaging device 8 does not recei ve most of 
the effect of heat deformation it is up to and stop position of wearing head 2 proofreads center locatio n 

of adsoTptionj^ranr.h 1 in what move hy thermal expa nsion app ropriate! y^d origin lay isupdatecU 

[0019] 

Maneuvering-schedule-of^ of the present invention is shown in FIG. 1 . In FIG. 1 , 

axis of abscissa expresses time. Event to proofread is expressed in arrow. Till, after automatic operative 
method beginning, constant time T zero passes, calibration is carried out every constant cycle T (<T 

zero) B y wa y of exam P le onl Y ? As a T zerQ =60, a T =15, calibration is carried in total out to a time of 

day t =0,15,30,45,60 five times. 

[0020] 

An autocalibration operation is done in the following method. Adsorption equipment 12 is loaded with 
adsorption branch 3, nothing is adsorbed to adsorption branch 3. Or, as another alternative, it is 
exchanged with adsorption branch 3 to adsorption equipment 12, and one lay calibration jig 13 is 
charged. Base of lay calibration jig 13 is put in elevation same as head elevation of adsorption branch 3. 
Robot 1 is operated, and adsorption equipment 12 is positioned in visual field of eight imaging device 
top. The by angle which equal percent makes circumference makes they rotate, and position adsorption 
equipment 12, and, by way of example only, imaging device 8 photographs pictorial image of 
adsorption branch 3 (jig 13 or located, and to proofread), and plural (a circumferential number of 
partitions) time measures center location coordinate of a silhouette of each pictorial image by 90 degrees 
four times. Average value of all measured value is calculated, and this is assumed center of rotation lay 
coordinate of adsorption branch 3. 
[0021] 

Only period expected that necessity of calibration is big in transient state is repeated, and, according to 
the present embodiment, heat deformation of ball screw 10 carries out calibration, because it is cut in 
continuation automatic operative method without what is stopped by calibration in phase expected that 
ball screw 10 reaches stationary temperature, and the dilatation converges in uniformity value, 
calibration of right and efficiency is effective in being enabled. In addition, When origin drift due to 
electrical characteristic alteration by fever after electrification beginning occurs in coincidence in an 
electronic circuit of image processing system 14, calibratiojM)f right ^ 
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[0022] 

In addition, According to method single lay calibration jig is charged, and to proofread, the calibration 
which is high high accuracy of repeatability more without it being influenced dimension error of each 
adsorption branch is enabled. 
[0023] 

In addition, Till, after automatic operative method beginning, constant time T zero passes, instead of 

carrying out calibration every constant cycle T, till wearing of an electronic component of the appointed 
number is completed, effect of equivalence is approximately provided by method carrying out 
calibration every uniformity cycle T. Even more particularly, After, more practical method, time T 
passed from the last calibration event, it is conceivable that calibratiorwiew just before that starting 
wearing to the next basal plate is carried out. " * 

[0024] 

Maneuvering schedule of the second embodiment of the present invention is shown in FIG. 4 . Whenever 
wearing to a circuit board of the constant number of sheets is started after case and the start-up that 
electronic component wearing machine starts an automatic operative method or whenever wearing to a 
circuit board of the uniformity number of sheets is finished, calibration is carried out. Just before 
beginning of automatic operative method action, wearing to each circuit board of the next N blade is 
started after termination by wearing to each circuit board of an N blade, calibration activity is carried out 
for aq^a uto just be fore that, calibration activity is repeated every circuit boar d wearing of an N blade, 

aftg rwar3~ " ~ ■ — ■ ~ — [ 

[0025] 

Transformation due to thermal expansion of a ball screw after start-up is coped with, and, according to 
the present embodiment, the calibration which is right is enabled, wearing accuracy of an electronic 
component improves in its turn. 
[0026] 

In addition, After having passed through the dormant period that constant time was older than afterward 
by will carry out calibration in start-up once, if there is, because temperature condition in start-up can 
approximately consider every time to be equivalence, the method which calibration every automatic 
operative method beginning is omitted in this case, and only the automatic operative method middle 
proofreads is possible. 
[0027] 

Maneuvering schedule of the third embodiment of the present invention is shown in FIG. 5 . Whenever 
wearing of an electronic component of the constant number is completed after automatic operative 
method beginning, calibration is carried out. The second embodiment and approximately similarly 
correct calibration are effective in being enabled by the present embodiment. 
[0028] 

In addition, An object circuit board is large, and amendment of lay is effective in it being possible 

carefully when time to need for wearing to one piece of circuit board is had a long. 

[0029] 

Maneuvering schedule of the fourth embodiment of the present invention is shown in FIG. 6 . Whenever, 
after automatic operative method beginning, only constant time T decided beforehand passes, the 
calibration is carried out. The third embodiment and approximately similarly correct calibration are 

e nabled by the prese n^embodiroent-r- * " " " — " 

[0030] 

[EFFECT OF THE INVENTION] 

According to the present invention, Because origin location data in visual field for accessories 
acknowledgement can be updated at any time, even if stop position of robot in electronic component 
acknowledgement moves within automatic operative method action continuation by means of heat 
deformation of a component part of electronic component wearing airplane, relative position as opposed 
to adso rption equipment of an electronic component can be just measured. Therefore. Wearing accu racy 
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of an electronic component to the circuit board top can be kept well from the start choku next to long 
time. 



[BRIEF DESCRIPTION OF DRAWINGS] 
[ FIG. 1 ] 

It is an illustration to show maneuvering schedule of one embodiment of the invention. 
[ FIG. 2 ] 

It is a perspective diagram to show framing of electronic component wearing machine to apply each 
embodiment of the present invention in. 
[ FIG. 3 ] 

It is an illustration to show the mode which pictorial image origin lay moves by heat deformation in. 
[ FIG. 4 ] 

It is a figure of maneuvering schedule of the second embodiment of the present invention. 
[ FIG. 5 ] 

It is a figure of maneuvering schedule of the third embodiment of the present invention. 
[ FIG. 6 1 

It is figure showing maneuvering schedule of the fourth embodiment of the present invention. 
[DENOTATION OF REFERENCE NUMERALS] 

One ... XY robot, two ... wearing head, three ... adsorption branch, four ... electronic component feeder, 
five ... electronic components, six ... circuit boards, seven ... wearing target pattern, eight ... imaging 
device, nine ... imaging device, ten ... ball screws, 1 1 ... drive assembly, 12 ... adsorption equipment, 
13 ... lay calibration jig, 14 ... image processing systems, 15 ... control device. 
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(fig-5) 
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